Abstract A large family with autosomal dominant inheritance of peroneal muscular atrophy, associated with extensor plantar responses in some cases, has been studied. Onset was usually in the first two decades and spasticity was not a feature. Nerve conduction studies in 21 cases and light and electron microscope findings on six sural nerve biopsies were similar to those in hereditary motor and sensory neuropathy type II. (7 Neurol Neurosurg Psychiatry 1994;57:1343-1346 Hereditary motor and sensory neuropathy (HMSN; peroneal muscular atrophy; Charcot-Marie-Tooth disease) is a heterogeneous group of genetically determined, slowly progressive disorders of the peripheral nerves that may be associated with extensor plantar responses in about 5% of cases.' 2 Dyck and Lambert3 described eight patients in two kinships who had hereditary spastic paraplegia associated with peroneal muscular atrophy and this condition was subsequently classified as HMSN Type V.4 Harding and Thomas2 in describing 25 cases from 15 families, preferred the term peroneal muscular atrophy with pyramidal features.
Hereditary motor and sensory neuropathy (HMSN; peroneal muscular atrophy; Charcot-Marie-Tooth disease) is a heterogeneous group of genetically determined, slowly progressive disorders of the peripheral nerves that may be associated with extensor plantar responses in about 5% of cases.' 2 Dyck and Lambert3 described eight patients in two kinships who had hereditary spastic paraplegia associated with peroneal muscular atrophy and this condition was subsequently classified as HMSN Type V. 4 Harding and Thomas2 in describing 25 cases from 15 families, preferred the term peroneal muscular atrophy with pyramidal features.
In the present report we describe the clinical, genetic, electrophysiological, and nerve biopsy features in a large kindred with peroneal muscular atrophy and extensor plantar responses.
The family was studied in detail after the propositus was found to have the clinical features of peroneal muscular atrophy with extensor plantar responses. Nerve conduction studies were performed on affected and some unaffected members of the family and nerve biopsy was undertaken in six cases.
ELECTROPHYSIOLOGICAL TECHNIQUES
The techniques used in the study on patients and controls are standard in our laboratory.5 HISTOLOGICAL 
STUDIES
Sural nerve biopsy was performed on six patients at the level of the lateral malleolus and tissue was prepared for examination by light and electron microscope. 6 The first portion of nerve was fixed in 10% formaldehyde and stained in 1% osmic acid for 24 hours after which single fibres were teased out. Another section of nerve was prepared for electron microscopy by fixing in 3% glutaraldehyde in a 0 1 %-M cacodylate buffer for three hours, followed by 2% osmium tetroxide for one hour. Specimens were dehydrated in graded concentrations of ethanol and embedded in epoxy resin (Spurrs). Semithin sections, 0-5-10 ,um in thickness, were stained with toluidine blue. Ultrathin sections were mounted on copper mesh grids, stained with lead citrate and uranyl acetate, and examined in a Philips 201 electron microscope.
Morphometric studies of myelinated fibres were performed on photomicrographs of toluidine-blue stained sections of two to three fascicles of each sural nerve; the numbers and diameters of the myelinated fibres were counted by a digitiser linked to a personal computer with a Sigma Scan software package programme. The numbers of unmyelinated fibres were counted and their diameters measured on electron micrographs at magnification x 7300 with the same system. The numbers of denervated Schwann cell subunits and collagen pockets were also counted.6
MOLECULAR GENETICS
The CMT1A region D17S122 locus duplication was determined as previously described.7
Results CLINICAL FEATURES Figure 1 shows the pedigree of the family. There were 106 members, 22 .1 x 103) ) fibres/mm2. The density of unmyelinated fibres in control nerves ranged from 24-7 x 103 to 51-5 x 103 (mean, 38.0x 103 (SD 9.5 x 103)) fibres/mm2.6 The difference is not significant (p > 0 05). The fibre diameter distribution was similar in the two groups (fig 3) .
The density of denervated Schwann cell subunits in nerves of three patients ranged from 3-1 to 7-9 (mean 4 9 (SD 2-5)) x 103 subunits/mm2. The density in control nerves ranged from 1-8 to 5-5 (mean 4-3 (SD 1-5)) x 103 subunits/mm2.6 The difference is not significant (p > 0 05). The density of collagen pockets in the nerves of three patients ranged from 5-3 to 14-5 (mean, 9-01 (SD, 4-8)) x 103/mm2. The range in control nerves was 3-5 to 9 1 (mean 5-7 (SD 2.2)) x 103/mm2.6 The difference is not significant (p > 0-05).
DNA STUDIES
Blo-od was examined from four members of the family. Two cases were uninformative, and the other two showed no duplication at the D17S 122 locus.
Discussion
Harding and Thomas2 accepted a diagnosis of peroneal muscular atrophy with pyramidal tract features if at least two affected members of the family had extensor plantar responses. This family, with peroneal muscular atrophy, satisfies their criterion, as five members have unequivocal extensor plantar responses. The onset in most cases was in the first two decades, a finding similar to that reported in other families2 3 although in some of our cases and those in other reports, the first symptoms were experienced later in life. 8 The clinical expression of pyramidal tract involvement varies in different pedigrees. In our family, tendon reflexes were not increased and there was no spasticity, but plantar responses were extensor. In the cases described by Harding and Thomas2 and Schnider and colleagues8 tendon reflexes were There have been no necropsy studies of HMSN V but there is clinical evidence consistent with degeneration of the corticospinal tracts. This conclusion is supported by studies with magnetic transcortical motor stimulation that have shown prolongation of conduction times in affected subjects but not in patients with pure HMSN I and II.8 9 In this large family with HMSN V there seems to be an autosomal dominant mode of inheritance. Electrophysiological studies were not performed on all members of the family, many of whom were unavailable, and some affected members may have been overlooked because of the mildness of their symptoms. Not all members of the family had extensor plantar responses, probably because of variable expression of the gene or because of muscle wasting involving the extensor hallucis longus muscle. The clinical, electrophysiological, and pathological features in this family are those of HMSN II associated with pyramidal tract involvement. Studies on DNA showed no duplication of the D17S 122 locus, excluding the diagnosis of the common form of HMSN IA, a finding that was expected as there was no electrophysiological or pathological evidence of demyelination. Linkage elsewhere to chromosome 17 is not excluded as insufficient DNA samples were available for linkage studies.
